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© Benzazine compounds and pharmaceutical uses thereof. 



© A benzazine compound, a geometrical isomer of said benzazine compound, an optical isomer of said 
benzazine compound, and a pharmaceuticaily acceptable salt of said benzazine compound, said benzazine 
compound being represented by formula (I): 
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wherein each symbol is as defined in the specification. Said benzazine compounds exhibit 5-HT 3 receptor 
antagonistic activity, and 5-HT, A receptor and/or dopamine D 2 receptor blocking activity so that they are useful 
as drugs for the prophylaxis or treatment of various digestive diseases vomiting and disturbances in qentral 
nervous systems and the like. The intermediates for said benzazine compounds are also disclosed. 
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BENZAZINE COMPOUNDS AND PHARMACEUTICAL USES THEREOF 

It has been ascertained that 5-HT 3 receptors, which are of one class of the subtypes of the serotonin (5- 
HT) receptors, are not only present in the sensory nervous system and the autonomic nervous system, but 
distributed in the central nervous system. As the whole aspect of the 5-HT 3 receptors is being revealed, it 
has been suggested that the clinical application of antagonistic drugs for the receptors can range widely 

5 from the peripheries to the center. 

It has been known that the compounds showing an antagonistic activity for 5-HT 3 receptors are useful 
for the treatment of disturbances in central nervous systems such as depression, anxiety, psychopathy and 
dementia, for the prophylaxis or treatment of digestive diseases such as indigestion, nausea, vomiting, 
diarrhea, indefinite complaint of alimentary system, irritable colon syndrome, and/or for the -relief or 

w treatment of dependance induced by drug abuse. As such 5-HT 3 receptor-blocking agent ICS 205-930 (- 
(3a-tropanyl)-lH-indole-3-carboxylic acid ester), Ondansetron {1,2,3.9-tetrahydro-9-methyl-3[(2-methyl-lH- 
imidazol-1-yl)methylHH-carba2ole-4-one) and the like are known. Further, U.S. Patent 4,892.872 discloses 
3-oxo-2H-1 ,4-benzoxazine-8-carboxamide compounds which shows an antagonistic activity for 5-HT 3 recep- 
tors. Further, a certain class of benzamides have a dopermine D 2 receptor-blocking activity and are useful 

15 as drugs for the treatment of psychopathy or as anti-vomiting drugs. For example, Sulpiride (2-methoxy-N- 
(l-ethyl-2-pyrrolidinylmethyl)-5-suifamoylbenzamide) is being used as a drug for the treatment of psychop- 
athy or peptic ulcer, while Metoclopramide (4-amino-5-chloro-N-{2-diethyiamine)ethyl-2-methoxybenzamide) 
is being used as drugs for regulating enterokinesis or as anti-vomiting drugs. 

As a result of studies made by the present inventors, a series of novel compound having a different ' 

20 structure from those of the above-mentioned compounds and having a 5-HT 3 receptor-blocking activity 
and/or dopamine D 2 receptor-blocking activity was found. 

The present invention provides a benzazine compound, its geometrical isomer and optica! isomer, and 
a pharmaceutical^ acceptable salt thereof, all of which are novel compounds that are pharmacologically 
active and useful as medicines and an intermediate thereof and pharmaceutical uses of said benzazine 

25 compounds. 

The present invention provides a benzazine compound, a geometrical isomer of said benzazine 
compound, an optical isomer of said benzazine compound, and a pharmaceutical^ acceptable salt of said 
benzazine compound, said benzazine compound being represented by formula (I): 



35 




CO-Y-R 9 

40 

(wherein R 1 , R 2 , R 3 , and R* are the same or different and each represents hydrogen, an alkyl, phenyl, a 
substituted phenyl, a phenylaikyl. a substituted phenylalkyl, a heteroaryl, a substituted heteroaryl, a 
heteroarylalkyi, or a substituted heteroarylalkyl, or one of R 1 and R 2 is bonded to one of R 3 and R* to form 
a single bond; R 5 represents hydrogen, an alkyl, an alkanoyl, an aroyl, a substituted aroyl, a heteroaroyl, a 

45 substituted heteroaroyl, a phenylalkyl, a substituted phenylaikyl. carbamoyl, a mono- or di-substituted 
carbamoyl, an aminoalkyl, or a mono- or di-substituted aminoalkyl, or R 5 may be bonded to one of R 1 and 
R 2 to form a single bond; R 6 . R 7 , and R a are the same or different and each represents hydrogen, a 
halogen, an aikyl, an alkoxy, amino, an acylamino, a mono- or diaikyl-substituted amino, hydroxyl group, a 
protected hydroxyl group, nitro, a haloalkyl, cyano, -S(0) t R 18 (R 18 represents an alkyl, phenyl or a 

so substituted phenyl and l is 0, 1 or 2) or 
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(R ,s and R 20 are the same or different and each represents hydrogen or an aikyl): X represents oxygen or 
sulfur; Y represents oxygen or N-R'° (R 10 represents hydrogen or an alkyl); and R 9 represents the formula: 

-(CHz) B ^>r \ 

(0) „ 



(m is 0 or 1 and n is 0, 1, or 2), 

(0), 

-(CHz)p-^y- ^ S 

N-R" 

R .i/ 

(p Is 0, 1, or 2, q Is 0 or 1, R 11 represents an alkyl. a phenylalkyl. a substituted phenylalkyl, a phenoxyalkyl, 
or a substituted phenoxyalkyl, and R 12 represents hydrogen or an alkoxy), 

«- [ 

(0), - N-R" (CHt) 4 



_(§. and t each is 0 or 1 and R 13 represents an alkyl, a phenylalkyl, or a substituted phenylalkyl . 

-(CHt) v -N < 

(R u and R 1S are the same or different and each represents hydrogen, an alkyl, a phenylalkyl, or a 
substituted phenylalkyl, or R 1i and R 1S are bonded to each other to be a group which forms a heterocyclic 
ring in cooperation with the adjacent nitrogen atom, and v is an integer of 1 to 8), or 



- CCBi), 




{ring A represents a condensed or uncondensed, nitrogen-containing heterocyclic ring group which may 
further contain oxygen, sulfur, or N-R t7 (R 17 represents hydrogen or an alkyl) in the ring thereof. R' 6 
represents hydrogen, an alkyl, an alkenyl, an alkynyl, a phenylalkyl, a substituted phenylalkyl, amino, a 
mono- or dlalkyl-substituted amino, or an acylamino, and w is 1, 2, 3, or 4)). 
ss The present invention further provides a compound or a reactive derivative on a carboxyi group thereof, 
said compound being represented by formula (II): 
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R 7 
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( 0 ) 



C00H 



70 (wherein each symbol has the same meaning as that defined above). 

The present invention further provides a pharmaceutical composition comprising the benzazine com- 
pound of formula (I) above, an isomer thereof or a pharmaceutically acceptable salt thereof. 

The above definition is explained below In more detail. The halogen can be fluorine, chlorine, bromine, 
or iodine; the aikyl can be one having 1 to 20 carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, 

75 isobutyl, tertiary butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, dodecyl, tetradecyl, octadecyl, Icosyl, or the 
like; the alkeny can be one having 2 to 20 carbon atoms, such as vinyl, allyl, 1-propenyl, butenyl, hexenyl; 
the alkynyl can be one having 2 to 20 carbon atoms, such as ethynyl, 2-propyhyl, butynyl, 4-pentynyl, 
hexynyl; the alkoxy can be one having 1 to 8 carbon atoms, such as methoxy, ethoxy, propoxy, isopropoxy, 
butoxy, isobutoxy. tertiary butoxy, pentyioxy, hexyloxy, heptyloxy, octyloxy, or the like; the phenylalkyl can 

20 be benzyl, 1- or 2-phenylethyl, 3-phenylpropyl, 4-phenylbutyi, or the like; the heteroaryl can be pyridyl, 
thienyl, furyl, imidazolyl, pyrazolyl, pyrimidinyl, or the like; the heteroarylalkyl can be one in which the 
heteroaryl moiety means the heteroaryl as mentioned above and the alkyl moiety has 1 to 8 carbon atoms, 
such as, for example, pyridylmethyi. thienyimethyl, furylmethyl, imidazolylmethyl, or the like; the alkanoyl 
can be oTie having 2 to 5 carbon atoms such as acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, or 

25 the like; the aroyl can be benzoyl, naphthoyl, phenylacetyl, phenylpropionyl, phenylbutyryi, or the like; the 
heteroaroyl can be 2- or 3-furoyl, 2- or 3-thenoyl, nicotinoyl, isonicotinoyl, or the like; the mono-or di- 
substltuted carbamoyl can be the substituted carbanoyl substituted by 1 or 2 alkyls having 1 to 8 carbon 
atoms such as N-methylcarbamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N-isopropylcarbamoyl, N'butyl- 
carbamoyl, N-hexylcarbamoyl. N-octylcarbamoyl, N.N-dimethylcarbamoyl, N.N-diethy (carbamoyl, N.N- 

30 dipropylcarbamoyl, N,N-diisopropylcarbamoyl. N,N-dibutylcarbamoyl, N.N-dihexylcarbamoyl, N,N-dioctylcar- 
bamoyl, or the like; the aminoalkyl can be one in which the alkyl moiety has 1 to 8 carbon atoms, such as, 
for example, aminomethyl, 2-aminoethyl, 3-aminopropyl, 4-aminobutyl, 5-aminopentyl, 5-aminohexyl, or the 
like; the mono- or dl-substituted aminoalkyl can be one in which the amino moiety has been mono- or di- 
substituted and the alkyl moiety has 1 to 8 carbon atoms, such as. for example, methylaminomethyl, 

35 dimethylaminomethyl, 2-methylaminoethyl, 2-dimethylaminoethyl, 3-methylaminopropyl, 3- 
dimethylaminopropyl, or the like; the acylamino can be an alkanoylamino having 2 to 5 carbon atoms, such 
as acetylamino. propionylamino, butyryl amino, pivaloyiamino, or the like; the mono- or dialkyt-substituted 
amino can be one in which the alkyl moiety has 1 to 8 carbon atoms, such as, for example, methylamino, 
ethylamino. propylamine isopropylamino, butylamino, hexylamino, octylamirio, dimethylamino, 

40 diethyiamino, dipropylamino, diisopropylamino, dibutylamino, dihexylamino, dioctylamino, or the like; the 
protected hydroxy! group can be hydroxy! group protected with benzyl, methoxymethyl, methylthiomethyl, 
ethoxyethyl, benzyloxymethyl, pyranyl, or the like; the haloaikyl can be one having 1 to 4 carbon atoms, 
such as triftuoromethyl. 2,2,2-trifluoroethyl. 2,3,3-trifluoropropyl, 1,1,2,2-tetrafluoroethyl, 2,2,3,3- 
tetrafluoropropyl, or the like; and the phenoxyalkyl can be phenoxymethyl, 2-phenoxyethyl. 3-phenox- 

45 ypropyl. 4-phenoxy butyl, or the like. The group which forms a heterocyclic ring in cooperation with the 
adjacent nitrogen atom can be a cyclic amino group which* may contain, besides the nitrogen atom, a 
hetero atom such as nitrogen, oxygen, sulfur, etc., and examples of such group include 5- to 7-membered 
saturated cyclic amino groups such as pyrrol idiny I, morpholino, thiomorphollno, piperidino, piperazinyl, 
homopiperazinyl, and the like. This cyclic amino group may contain a substituent group at a position where 

50 substitution is possible, and examples of such substituent group include an alkyl, phenyl, a substituted 
phenyl, a phenylalkyl, a substituted phenylalkyl, an alkanoyl, and the like. The condensed or uncondensed, 
nitrogen-containing heterocyclic ring which may further contain oxygen, sulfur, or N-R 17 (R 17 represents 
hydrogen or an alkyl) in the ring thereof can be 2- or 3-pyrrofidinyl. morpholinyl, thiomorpholinyl, piperidyi, 
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrazolyl, imidazolyl, 1-methyl-2-im!dazolyl, pyridazinyl. 

55 pyrimidinyl, 1H-indazolyl, purinyl, quinoxailnyl, phthalazlnyl, quinazolinyl, clnnolinyl, pteridinyl, ben- 
zothiazolyl, 1 ,2-benzisothiazolyl, benzoxazolyl, 1 ,2-benzlsoxazolyl, benzimidazolyl, 1 -methyl-2-ben- 
zimidazolyl, or the like. The substituent group(s) contained in the substituted phenyl, substituted phenylal- 
kyl, substituted phenoxyalkyl, substituted heteroaryl, substituted heteroarylalkyl, substituted aroyl or substi- 
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tuted heteroaroyl can be 1 to 3 substltuents selected from halogens, alkoxys, aikyls, nitro, amino, haloalkyl. 
carboxy, and alkoxycarbonyls (these halogens, aikyls. haloalkyls and alkoxys are the same as defined 
above). 

Among compounds of the present invention, compounds of formula (I) wherein Y represents NH are 
5 preferred. Among them. 6-chloro-4-methyl-N-(3-quinuclidinyi)-3 f 4KJihydro-2H-1 ,4-benzoxazine-8-carbox- 
amide, (R)-6-chloro-4-methyi-N-(3-qulnuclIdinyl^ (S)-6- 
chloro-^methyl-N^S-quinuclidinylJ-a.^-dihydro-aH-l ,4- benzoxazine-8-carboxamide, 6-chloro-2,2.4-trlmethyl- 
N-(3-quinuclidinyl)-3.4-dihydro-2H-1 t 4-benzoxa2ine-8<arboxamide, (R)-6-chloro-2,2.4-trimethyl-N-{3- 
quinuclidinyl)-3,4-dihydro-2H-1 t 4-benzoxazine-8-carboxamide. (S)-6-chloro-2.2,4-trimethyi-N-(3- 
io quinuclidinyl)-3,4-dihydro-2H-1,4-benzoxazine-8-carboxamide, e-fiuoro-4-methyl-N-(3-quinuclidinyl)-3.4- 
dihydro-2H-1,4-benzoxazine-8-carboxamide, S-chloro-N^S-quinuclidinyO-S^ihydro^H-l^-benzoxazine-S- 
carboxamide. 4-acetyl-6-chloro-N-(3-quinuclidinyl)-3.4-dihydro-2H-1 ,4-benzoxazine-8-carboxamide and 6- 
chloro-4-methyl-N-(8-methyl-8-azoblcyclo^ and 
pharmaceuticaily acceptable salts thereof are preferred. 
is The compounds of formula (I) according to the present invention can be prepared by the following 
methods. 

(1) Compounds of general formula (I) wherein m, q, and s are 0 can be produced by reacting a 
carboxylic acid represented by formula (II) as mentioned above or a reactive derivative thereof with a 
compound represented by formula (III) 
20 R 9 ■ YH (III) 

(wherein each symbol has the same meaning as that defined above). 

(a) In the case where the compound of formula (II) is a free carboxylic acid, the reaction is carried out in 
an inert solvent, with cooling or heating or at room temperature, in the presence of a condensing agent 
such as dicyclohexylcarbodiimide, titanium tetrachloride, a phosphorus halide (phosphorus trichloride, 

as phosphorus oxychioride, etc.), diethyl chlorophosphite, o-phenylene chlorophosphite. ethyl dich- 
lorophosphite, or the like. Compound (III) may be treated beforehand with a phosphorus halide in an inert 
solvent before it is subjected to condensation with compound (II). For example, in the case where the 
phosphorus halide is phosphorus trichloride, compound (III) is treated beforehand, with cooling or at 
room temperature, with about 1/2 mol of phosphorus trichloride in an inert solvent in the presence of a 

30 tertiary base such as triethyiamine, pyridine, N.N-dimethy (aniline, or the like, and the resulting compound 
(III) is then reacted with compound (II) in an inert solvent at room temperature or with heating, preferably 
with heat refluxing. 

(b) In the case where a reactive derivative of the carboxylic acid of formula (II) is employed and the 
derivative is an acid halide such as acid chloride or acid bromide. Jhe paction is carried out in an inert 

35 solvent, with cooling or at room temperature, in the presence of a tertiary base such as triethyiamine. 
pyridine, N,N-dimethyl aniline, or the like, or the reaction is carried out in water, with cooling or at room 
temperature, in the presence of an alkali such as sodium hydroxide, potassium hydroxide, or the like. 

(c) In the case where as a reactive derivative of compound (II), use is made of a symmetric acid 
anhydride or a mixed anhydride such as an alkylcarbonic mixed anhydride, an alkylphosphate mixed 

40 anhydride, an alkylphosphite mixed anhydride, an alkylsulfuric mixed anhydride, or the like, the reaction 
is carried out in an inert solvent, with cooling or heating or at room temperature, in the presence of a 
tertiary base such as triethyiamine, pyridine, N,N-dimethyianiline. N-methytmorpholine, or the like. 

(d) In the case where as a reactive derivative of compound (II), an active amide such as an acid 
imidazollde, an acid pyrrolldide, 2,4-dimethylpyrazollde, or the like is used, the reaction is conducted in 

45 an inert solvent at room temperature or with heating. 

(e) In the case where the compound of formula (III) is one in which Y is NH, this compound may also be 
reacted with that reactive derivative of compound (II) which is an ester such as a methyl ester, an ethyl 
ester, a p-nitrophenyl ester, a p-chlorophenyl ester, or the like. This reaction is effected in an inert 
solvent (the compound (III) may be used in excess so as to serve also as a solvent) at room temperature 

so or with heating, preferably with heat refluxing. 

The inert solvent used in each of the above-described condensation reactions can be benzene, toluene, 
xylene, methanol, ethanol. isopropyl alcohol, diethyl ether, dioxane. tetrahydrofuran. chloroform, dich- 
loromethane. dichloroethane, hexamethylphosphoric triamide, diethylene glycol, dimethylform amide, ethyl 
acetate, or the like, or a mixture of these solvents. In the case where a reactive derivative of compound (II) 
55 is used, a proper solvent Is selected according to the kind of the derivative. 

The compound of general formula (II) can. for example, be produced by the following reaction routes. 
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(In the above route, Rf represents the same group as R 5 excluding hydrogen, R 2 ' represents an ester 
residue, Z represents a group to be eliminated which may be chlorine, bromine, iodine, methanesul- 
fonyloxy, p-toluenesulfonyloxy, or the like, and the other symbols have the same meanings as those defined 
above.) 

Compound (lla) for use in the above process can be obtained according to the method proposed by G. 
Coudert et al. ( Synthesis , p.541, 1979). Compound (lib) can be prepared by reacting compound (1), which 
is obtained by the esterificatjon of compound (lla), with R| -Z in the presence of a tertiary base such as, for 
example, triethylamine or an inorganic salt such as, for example, potassium carbonate, and hydrolyzlng the 
thus-obtained compound (2) with an alkali. 
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(In the above route, R* represents an alkanoyl, an aroyl, or a heteroaroyl and the other symbols have the 
same meanings as those defined above.) 

Compound (He) can be produced by reacting compound (Ha) with R§ -Z in the presence of a tertiary 

25 base such as, for example, triethy famine or an inorganic salt such as, for example, potassium carbonate. 

(2) Compounds of formula (I) wherein m, q, and s are 1 can be prepared by subjecting to an oxidation 
reaction those compounds of formula (i) wherein m, q, and s are 0 which are obtained by method (1). 

The reaction is normally carried out in an inert solvent (chloroform, dichloromethane, tetrahydrofuran, 
dioxane, dimethylformamide. acetic acid, water, or the like, or a mixed solvent consisting of these) at a 

30 temperature ranging from --50* C to-room-temperatare;preferably from -20 * C to 0 " C, for 5 minutes-to 2+ - 
hours, preferably for 5 minutes to 6 hours. As an oxidizing agent, metachloroperbenzoic acid, perbenzoic 
acid, peracetic acid, trifluoroperacetic acid, permaleic acid, sodium bromite, sodium hypochlorite, hydrogen 
peroxide, or the like m^y be used. The oxidizing agent is normally used in an amount of from 1 to 10 
equivalents, preferably from 1 equivalent to a slightly excess amount. This oxidation reaction may be 

35 performed in the presence of a catalyst such as sodium tungstate or the like. 

Of the compounds of the present invention which are represented by formula (I) wherein R\ R 2 , R 3 , and 
R* are different, those containing a chirai carbon are obtained in the form of a racemic mixture. The optical 
isomers in each of such racemic mixtures are within the scope of the present invention, if desired, such a 
racemic mixture can be optically divided by an ordinary method that employs an optically active acid 

40 (tartaric acid, dibenzoyltartaric acid, mandelic acid, 10-camphorsulfonic acid, or the like) to utilize the 
basicity of the racemic mixture. Further, an intended compound (I) having a desired configuration can be 
stereo selectively produced by subjecting to the above-described condensation reaction an optically active 
carboxylic acid obtained by optically dividing the racemate (II) by use of an optically active base 
(einchonine. cinchonidine, brucine, quinine, o-methylbenzylamine, or the like) or a reactive derivative of the 

45 optically active carboxylic acid together with an optically active compound (III) separately prepared by 
dividing with an optically active acid (tartaric acid, dibenzoyltartaric acid, mandelic acid. 10-camphorsulfonic 
acid, or the like). 

Geometrical isomers also can be prepared according to ordinary methods. 

The compound of general formula (I) can be converted into a pharmaceutical^ acceptable acid-adduct 
50 salt, such as hydrochloride, hydrobromide, phosphate, sulfate, p-toluenesulfonate, citrate, lactate, maleate. 
fumarate, tartrate, or the tike. 

The following experiments will illustrate potent pharmacological activities of the compounds (I) of the 
present invention. 



Pharmacological experiment 1: Antagonistic effect against von Bezold-Jarfsh reflex 

5-HT3 receptor blocking effects of the compounds of the present invention were evaluated based on the 
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antagonistic effects against von Bezold-Jarish reflex caused by administering serotonin to anesthetized rats 
as an index according to Forzard's method described in Naunyuschmiedeberg's Arch. Pharmacol., vol.326, 
pp36, 1984. 

Male Wistar rats weighing 350-450 g were anesthetized with an intraperitoneal injection of 1 .25g/kg of 
urethane. The left jugular vein was cannulated for the intravenous injection and the left femoral vein was 
cannulated for the measurement of blood pressure and heart rate. Serotonin {20 ug/kg) was intravenously 
injected, and the compounds of the present invention were intravenously injected 5 minutes before the 
challenge with serotonin. The antagonistic activity of the compounds of the present invention against the 
caused reflex bradycardia was measured and the effective dose (EDso, ug/kg), the dose required to 
antagonize the maximum activity by 50%, was determined. The results are summarized in Table 1. 

Table 1 



Test Compound 


EDso 


(Example No.) 


(ug/kg, i.v.) 


1 


0.28 


7 


0.73 


8 


0.096 


3 


0.12 


4 


0.17 


5 


0.11 



Pharmacological experiment 2: Dopamine D2 binding test 

Specific dopamine D2 receptor binding test was conducted in accordance with the method described in 
European Journal of Pharmacology , vol.46, page 377, 1977. 

Crude synaptoibme fraction was separated from corpus striatum of 9 to 10 weeks-aged Wistar rats and 
suspended into 50 mM tris-hydrochloric acid buffer solution (pH 7.1) containing 120 mM sodium chloride, 5 
mM potassium chloride, 2 mM calcium chloride, 1 mM magnesium chloride, 10 uM pargyline and 0.1% 
ascorbic acid. 

Next, to the resulting synaptosome suspension were added the test compound of the present invention 
at several concentrations and tritium Spiperone at the terminal concentration of 0.2 nM, and the mixture was 
allowed to react at 37' C for 20 minutes. After completion of the reaction, the reaction mixture was suction 
filtered through Whatman GF/B glass filter. The glass filter was washed with 50 mM tris-hydrochloric acid 
buffer solution (pH 7.7), and then the radioactivity of the residue remaining on the glass filter was measured 
by liquid scintillation counter. Non-specific binding was determined under the presence of M(±)-Suipiride. 
50% Inhibition concentration (IC50) of the test compound was graphically determined. The results are 
summarized in Table 2. 



Pharmacological experiment 3: Serotonin binding test 

Specific serotonin 1A (5-HTia) receptor binding test was conducted in accordance with the manner 
described in Journal of the Neurochemistry , vol.44 t page 1685, 1985. 

Crude synaptosome fraction was separated from hippocampus of 9 to 10 weeks-aged Wistar rat and 
suspended into 50 mM tris-hydrochloric acid buffer solution (pH 7.4) containing 1 mM manganese chloride. 

Next, to the resulting synaptosome suspension were added the test compound of the present invention 
at several concentrations and tritium 8-OH-DPAT at the terminal concentration of 0.2 nM, and the mixture 
was allowed to react at 37* C for 12 minutes. After completion of the reaction, the reaction mixture was 
suction filtered through Whatman GF/B glass filter. The glass filter was washed with 50 mM tris-hydrochloric 
acid buffer solution (pH 7.4), and then the radioactivity of the residue remaining on the glass filter was 
measured by liquid scintillation counter. Non-specific binding was determined under the presence of 10" 3 M 
serotonin (5-HT). 50% Inhibition concentration (IC50) of test compound was graphically determined. The 
results are summarized in Table 2. 



8 



EP 0 407 137 A2 



Table 2 



(Example No.) 


Do Dam ins Do 
binding test ICso 
(M) 


Serotonin binding 
test ICso (M) 


13 




7.5X1 0" 7 


14 




6.2X1 0" 8 


38 


6.9X1 o- 7 


2.4X10- 8 


39 


6.3X1 0- 7 


4.2X1 cr 7 



15 All ddy male mice survived by the oral administration (300 mg/kg) and the intraperitoneal injection (100 
mg/kg) of the test compounds of the present invention for 5 days. 

As apparent from the results of various pharmacological experimentations including the experiments 
above, the compounds of the present invention show a 5-HTs receptor- blocking action and possess 
affinities with 5-HT 1A and dopamine D2 receptors, and are hence, useful for the prophylaxis or treatment of 

20 digestive diseases such as indigestion, delayed gastric emptying, diarrhea, indefinite complaint of alimen- 
tary system, irritable colon syndrome, peptic ulcer and/or the treatment for migraine headache, cluster 
headache, arrhythmia, or nausea and vomiting, especially, nausea and vomiting induced by the administra- 
tion of carcinostatic substances, nausea and vomiting induced by radiotherapy, disturbances in central 
nervous systems such as dementia, depression, anxiety, psychopathy, drug abuse and material depen- 

25 dence, or the treatment for dystrophy or sentimental affection such as excitement or aggression accom- 
panied by dyskinesia, senescence, cerebrovascular disease, or alcohol dependence. 

In order that the compounds of the present invention be used as drugs and safely administered to 
patients, a therapeutically effective amount of the compounds are normally admixed with pharmaceuticaily 
acceptable carriers, excipients, diluents, and other ingredients and formulated into tablets (including sugar- 

30 coated tablets and film-coated tablets), granules, powders, injections, etc. The dosage may vary depending 
on the condition, body weight age. etc. of the patient, but it may generally be about 0.1 to 100 mg/kg per 
day for an adult in the case of oral administration. The daily administration is preferably effected at a time 
or effected in several doses. 



FORMULATION EXAMPLE 1 


Compound obtained in Example 1 


10.0 mg 


Lactose 


30.0 mg 


Corn starch 


19.8 mg 


Crystalline cellulose 


28.0 mg 


Talc 


2.0 mg 


Magnesium stearate 


0.2 mg 


Total 


90.0 mg 



The compound obtained in Example 1, lactose, com starch, and crystalline cellulose were mixed and 
kneaded, with a part of the corn starch being used as a binder paste, and the resulting blend was 
granulated and then dried at 50* C for 3 hours. 

The dry granules were passed through a 24-mesh sieve, and then talc and magnesium stearate were 
50 added to the granules. The resulting mixture was formed into tablets each weighing 90 mg, by means of a 
rotary pelletizing machine of the punching type employing a pounder having a diameter of 6.0 mm. 
Subsequently, a film coating containing hydroxypropyl methyl cellulose and titanium oxide as base 
materials was formed over each of the above-obtained tablets in an amount of 5 mg per tablet. 

55 
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FORMULATION EXAMPLE 2 


Compound obtained in Example 1 


5.0 mg 


Sodium chloride 


18.0 mg 


Distilled water for injection in total 


2.0 ml 



Sodium chloride was dissolved in about 80 parts of water for use in injection, and the compound 
obtained in Example 1 was then added thereto and dissolved. Subsequently, the volume of the solution was 
adjusted to the total volume (100 parts). The resulting solution was filtered through a membrane filter (0.2 
urn), charged into a 2-ml ampoule, and then sterilized at 1 15* C for 30 minutes, thereby producing an 
injection. 

The present invention will be explained below In detail by means of the following Reference Examples 
and Examples, but the present invention should not be limited to these Examples. 

REFERENCE EXAMPLE 1 



A mixture of 12 g of 6-chloro-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid, 200 ml of methanol, 
and 10 ml of concentrated sulfuric acid was heat-refluxed for 24 hours with stirring. The liquid reaction 
mixture was cooled, and the crystals precipitated were filtered off, washed with methanol, and then dried, 
thereby obtaining 9.2 g of methyl 6-chloro-3,4-dihydro-2H-1.4-benzoxazine-8<arboxylate. Melting point: 60- 
61* C. 



REFERENCE EXAMPLE 2 



To a solution of 9.2 g of methyl 6-chloro-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylate and 6.7 g of 
potassium carbonate in 100 ml of dimethylformamide was added 6.4 g of methyl iodide with cooling and 
stirring. The resulting mixture was heated at 70* C for 2 hours with stirring. The liquid reaction mixture was 
added to 200 ml of water, and the resulting insoluble substance was filtered off, washed with water, and 
dried, thereby obtaining 7.1 g of methyl 6-chloro-4-methyl-3,4-dihydro-2H-1,4-ben20xazine-8-carboxylate. 
Melting point: 91-92* C. 

REFERENCE EXAMPLE 3 



7.1 Grams of methyl 6-chloro-4-methyl-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylate and 3.8 g of 
sodium hydroxide were dissolved in a mixed solvent obtained by mixing 50 ml of methanol and 100 ml of 
water, and the resulting solution was heated at 70 *C for 2 hours with stirring. The liquid reaction mixture 
was added to 300 ml of water, and 6 ml of concentrated hydrochloric acid was added thereto. The resulting 
insoluble substance was filtered off. washed with water, and dried, thereby obtaining 5.8 g of 6-chloro-4- 
methyl-3.4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid. Melting point: 202-204* C. 



REFERENCE EXAMPLE 4 



A solution of 10 g of 6-chloro-3 t 4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 6.5 ml of 
triethylamine in 100 ml of chloroform was cooled, and 4.4 g of acetyl chloride was added thereto with 
stirring. The resulting mixture was stirred at room temperature for 2 hours. To the liquid reaction mixture 
were added an aqueous solution of sodium hydrogen carbonate and chloroform, and the resulting organic 
layer was separated, washed with water, and then dried with magnesium sulfate. The solvent was distilled 
off under reduced pressure, thereby obtaining 7.8 g of 4-acetyl-6-chloro-3,4-dihydro-2H-1,4-benzoxazine-8- 
carboxylic acid. Melting point: 76-77* C. 



10 



EP 0 407 137 A2 



According to methods similar to Reference Examples above, following compounds were produced. 
6-Chloro-4-ethyl-3,4-dihydro-2H-1,4-ben20xadine-8-carboxyllc acid. Melting point 76-77* C. 
4-Butyl-6-chloro-3,4-dihydro-2H-1 ,4-benzoxazine-8-carboxylic acid. Melting point: 1 1 6-1 1 8 * C. 
6-Chloro-4-(2-phenylethyl)-3,4-dihydro-2H-1,4-benzoxazlne-8-carboxylic acid. Melting point: 128-129* C. 
6-Chloro-4-(2-chloroben2yl)-3,4-dihydro-2H-1 f 4-ben20xazine-8<arboxylic acid. Melting point: 308' C 
(decomposed). 

6-Chloro-4-{3-chlorobenzyl)-3,4-dihydro-2H-1.4-ben20xadine-8-carboxylic acid. Melting point: 292 C 
(decomposed), 

6-Chloro-4-(4-chlorobenzyl)-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid. Melting point: 163-164 C. 
4-8enzoyl-6-chloro-3,4-dihydro-2H-1 ,4-benzoxazine-8-carboxylic acid. Melting point: 175-176* C. 
6-Chloro-4-(4-fIuorobenzyl)-3,4-dlhydro-2H-l,4-benzoxazine-8-carboxylic acid. Melting point: 133-135* C. 
6-FIuoro-4-methyl-3.4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid. Melting point: 164-166 ' C. 
6-Bromo-4-methyl-3.4-dihydro-2H-l,4-benzoxazine-8-carboxylic acid. Melting point: 192-194* C. 
4-Acetyl-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid. Melting point: 143* C. 
4-Acetyl-6-nitro-3 t 4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid. Melting point 243 *C (decomposed). 
4-Methyl-3,4<lihydro-2H-1,4-benzoxazine-8-carboxylic acid. Melting point: 117* C. 
^Methyl-e-nitro-a^dihydro^H-l.^benzoxazine-S-carboxylic acid. Melting point: 235* C (decomposed). 
4-Methyl-6-sulfamoyl-3.4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid. Melting point: 234* C 
(decomposed). 

4-Memyl-6-methylthic^3 l 4-dihydro-2H-1>benzoxaaine-8-carboxylic acid. Melting point: 170-172 C. 
6-Methanesulfonyl-4-methyl-3>dihydro-2H-1,4-benzoxazine-8-carboxylic acid. Melting point: 215-217* C. 



EXAMPLE 1 



A solution of 2.1 g of 6-chloro-4-methyl-3 t 4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 1.1 g of 
N-methylmorpholine in 50 ml of dimethyiformamide was cooled to 5* C or below, and 1.5 g of isobutyl 
chlorocarbonate was added thereto with stirring. Stirring was then continued for 1 hour. To the liquid 
reaction mixture was added 1.6 g of 3-aminoquinuclldine. and the resulting mixture was stirred at room 
temperature for 5 hours. To this mixture were then added an aqueous solution of sodium hydrogen 
carbonate and ethyl acetate, and the resulting organic layer was separated, washed with water, and dried 
with magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was treated 
with ethanolic hydrochloric acid to convert the residue into a hydrochloride form. This hydrochloride was 
recrystallized from ethanol-ethyl acetate, thereby obtaining 6-chloro-4-methyl-N-{3-quinuclidinyl)-3.4- 
dihydro-2H-l,4-benzoxazine-8-carboxamide hydrochloride. Melting point 162*C (decomposed). 



EXAMPLE 2 



A solution of 3.75 g of 4-acetyl-6-chloro-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 1.5 g of 
N-methyimorphollne in 50 ml of dimethyiformamide was cooled to 5* C or below, and 2.2 g of isobutyl 
chlorocarbonate was added thereto with stirring. Stirring was then continued for 1 hour. To the liquid 
reaction mixture was added 2.4 g of 3-aminoquinuclidine, and the resulting mixture was stirred at room 
temperature for 5 hours. To this mixture were then added an aqueous solution of sodium hydrogen 
carbonate and ethyl acetate, and the resulting organic layer was separated, washed with water, and dried 
with magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was treated 
'with ethanolic hydrochloric acid to convert the residue Into a hydrochloride form. This hydrochloride was 
recrystallized from isopropyl alcohol, thereby obtaining 4-acetyl-6-chloro-N-(3-quinuclidinyl)-3.4-dihydro-2H- 
1 ,4-benzoxazine-8-carboxamide hydrochloride. Melting point; 155* C (decomposed). 



EXAMPLE 3 



1.53 Grams of 6-chloro-2 ( 2.4-trimethyl-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid was dissolved 
in 30 ml of ethyl acetate, and 0.848 g of triethylamine was added thereto. While the resulting mixture was 
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being cooled with ice at -10 to -5*C, 0,794 g of pivaloyl chloride was added dropwise. After this mixture 
was stirred at that temperature for 15 minutes, 0.906 g of 3-aminoquinuc!idine was added at a temperature 
of -10 to -5*C, and the resulting mixture was stirred at room temperature for 1 hour. The liquid reaction 
mixture was washed with water, dried with anhydrous magnesium sulfate, and then condensed. Ethanolic 
5 hydrochloric acid was added to the residue, and the crystals precipitated were filtered off and then 
recrystailized from ethanol, thereby obtaining 6-chloro-2.2,4-trimethyl-N-(3-quinuciidinyi)-3,4-dihydro-2H-1 ,4- 
benzoxazine-8-carboxamide hydrochloride as colorless crystals. Melting point: 266* C (decomposed). 



EXAMPLE 4 



1.53 Grams of 6-chloro-2,2,4-trlmethyl-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid was dissolved 
in 30 m! of ethyl acetate, and 0.848 g of triethylamine was added thereto. While the resulting mixture was 

is being cooled with ice at -10 to -5*C, 0.794 g of pivaloyl chloride was added dropwise. After this mixture 
was stirred at that temperature for 15 minutes, 0.906 g of (R)-3-aminoquinuclidine was added at a 
temperature of -10 to -5* C, and the resulting mixture was stirred at room temperature for 1 hour. The liquid 
reaction mixture was washed with water, dried with anhydrous magnesium sulfate, and then condensed. 
Ethanolic hydrochloric acid was added to the residue, and the crystals precipitated were filtered off and 

20 then recrystailized from ethanol, thereby obtaining (R)-6-chloro-2,2,4-trimethyl-N-(3-quinuclidinyl)-3,4- 
dihydro-2H-1,4-benzoxazine-8-carboxamide hydrochloride as colorless crystals. Melting point: 272 "C 
(decomposed). [a] D = -3.6' (c = 0.5, H 2 0). 



EXAMPLE 5 



1.53 Grams of 6-chloro-2,2,4-trimethyl-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid was dissolved 

in 30 ml of ethyl acetate, and 0.848 g of triethylamine was added thereto. While the resulting mixture was 
30 being cooled with ice at -10 to -5*C, 0.794 g of pivaloyl chloride was added dropwise. After this mixture 

was stirred at that temperature for 15 minutes, 0.906 g of (S)-3-aminoquinuclidine was added at a 
' temperature of -10 to -5* C, and the resulting mixture was stirred at room temperature for 1 hour. The liquid 

reaction mixture was washed with water, dried with anhydrous magnesium sulfate, and then condensed. 

Ethanolic hydrochloric-acicL-was. added to the residue, and the crystals precipitated were filtered off and 
as then recrystailized from ethanol. thereby obtaining (S)-6-chloro-2,2,4-trimethyl-N-(3-quinuclidinyl)-3 : 4- 

dihydro-2H-1,4-benzoxazine-8-carboxamide hydrochloride as colorless crystals. Melting point: 273 "C 

(decomposed). [o] D = +3.4" (c = 0.5, H 2 0). 



EXAMPLE 6 



A solution of 5 g of 6-chloro-3,4-dihydro-2H-1.4-benzoxazine-8-carboxylic acid and 2.8 g of N- 
methylmorpholine in 50 ml of dimethyiformamide was cooled to 5*C or below, and 3.3 g of isobutyl 

45 chlorocarbonate was added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid 
reaction mixture was added 3.7 g of 3-amino quinuclidine, and the resulting mixture was stirred at room 
temperature for 2 hours. To this mixture were then added an ^aqueous solution of sodium hydrogen 
carbonate and ethyl acetate, and the resulting organic layer was separated, washed with water, and dried 
with magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was treated 

so with ethanolic hydrochloric acid to convert the residue into a hydrochloride form. This hydrochloride was 
recrystailized from ethanoi-ethyl acetate, thereby obtaining 6-chloro-N-(3-quinuclidinyl)-3,4-dihydro-2H-1 ,4- 
benzoxazine-8-carboxamide hydrochloride. Melting point: 212-214* C. 



55 EXAMPLE 7 



A solution of 5 g of 6-chIoro-4-methyl-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 2.8 g of N- 
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methylmorpholine in 170 ml of tetrahydrofuran was cooled to 5*C or below, and 3.0 g of isobutyl 
chlorocarbonate was added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid 
reaction mixture was added 2.8 g of (RKJ-aminoquinuclidine, and the resulting mixture was stirred at room 
temperature for 2 hours. To this mixture were then added an aqueous solution of sodium hydrogen 
carbonate and ethyl acetate, and the resulting organic layer was separated, washed with water, and dried 
with magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was 
recrystallized from ethyl acetate, thereby obtaining (RJ-S-chloro-^methyi-N-tS-quinuclidinyl^.^ihydro-aH- 
1,4-benzoxazine-8-carboxamide. Melting point: 186-187" C. [a] D = +18.7* (c = 1. Ethanol). 



EXAMPLE 8 



A solution of 5 g of 6-chloro-4-methyl-3,4-dihydro-2H-1 ,4-benzoxazine-8-carboxylic acid and 2.8 g of N- 
methylmorphotine in 170 ml of tetrahydrofuran was cooled to 5*C or below, and 3.0 g of isobutyl 
chlorocarbonate was added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid 
reaction mixture was added 2.8 g of (S)-3-aminoquinuclidine, and the resulting mixture was stirred at room 
temperature for 2 hours. To this mixture were then added an aqueous solution of sodium hydrogen 
carbonate and ethyl acetate, and the resulting organic layer was separated, washed with water, and dried 
with magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was 
recrystallized from ethyl acetate, thereby obtaining (S);6-chloro-4-methyl-N-(3quinuclidinyl)-3.4-dihydro-2H- 
1,4-benzoxazine-8-carboxamide. Melting point: 186-187' C. [a] D = -16.22* (c = 1, Ethanol). 



EXAMPLE 9 



A solution of 5 g of 6-chloro-4-methyI-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 2.8 g of N- 
methylmorpholine in 170 ml of tetrahydrofuran was cooled to 5*C or below, and 3.0 g of isobutyl 
chlorocarbonate was added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid 
reaction mixture was added 2.55 g of N,N-diethylaminoethylamine. and the resulting mixture was stirred at 
room temperature for 2 hours. To this mixture were then added an aqueous solution of sodium hydrogen 
carbonate and ethyl acetate, and the resulting organic layer was separated, washed with water, and dried 
with magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was treated 
with ethanolic hydrochloric acid to convert the residue into a hydrochloride form. This hydrochloride was 
recrystallized from isopropyi alcohol, thereby obtaining 6-chloro-4-methyl-N-[2-(N,N-diethylamino)ethyl]-3.4- 
dihydro-2H-1,4-benzoxazine-8-carboxamide hydrochloride. Melting point: 195-197* C. 



EXAMPLE 10 



A solution of 3.5 g of 6-chloro-4-methyl-3,4-dihydro-2H-l ,4-benzoxazine-8-carboxylic acid and 3.3 g of 
N-methylmorpholine in 100 ml of tetrahydrofuran was cooled to 5*C or below, and 2.3 g of isobutyl 
chlorocarbonate was added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid 
reaction mixture was added 3 g of 4-amino-1-benzy!piperidine, and the resulting mixture was stirred at room 
temperature for 2 hours. To this mixture were then added an aqueous solution of sodium hydrogen 
carbonate and ethyl acetate, and the resulting organic layer was separated, washed with water, and dried 
with magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was treated 
with an ethanol solution of fumaric acid to convert the residue into a fumarate form. This fumarate was 
recrystallized from ethanol, thereby obtaining 6-chloro-4-methy!-N-(1-benzyl-4-piperidyl)-3.4-dihydro-2H-1 t 4- 
benzoxazine-8-carboxamide fumarate. Melting point: 232-233* C. 



EXAMPLE 11 



A solution of 2.3 g of 6-chloro-4-methyl-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 2.8 g of 
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triethylamine in 30 ml of ethyl acetate was cooled to 5*C or below, and 1.3 g of pivaloyl chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 2.1 g of 3-amino-l-benzylpiperidine, and the resulting mixture was stirred at room temperature for 2 
hours. To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl 
5 acetate, and the resulting organic layer was separated, washed with water, and dried with magnesium 
sulfate. The solvent was distilled off under reduced pressure, and the residue was recrystallized from 
isopropyl alcohol, thereby obtaining 6<hloro-4-methyl-N-{1 -benzyl-3-piperidyl)-3,4- dihydro-2H-1 ,4- 
benzoxazine-8-carboxamide. Melting point: 109-110* C. 

10 

EXAMPLE 12 



A solution of 1.30 g of 6-chloro-4-methyl-3,4-dihydro-2H-1,4-benzoxazine-8-carboxyiic acid and 1.15 g 
is of triethylamine in 20 ml of ethyl acetate was cooled to 5* C or below, and 0.79 g of pivaloyl chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 0.80 g of 8-methyl-8-azabicyclot3.2.1]octan-3-amine, and the resulting mixture was stirred at room 
temperature for 2 hours. To this mixture were then added an aqueous solution of sodium hydrogen 
carbonate and ethyl acetate, and the resulting organic layer was separated, washed with water, and dried 
20 with magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was 
recrystallized from isopropyl alcohol, thereby obtaining 6-chloro-4-methyl-N-{8-methyl-8-azabicyclo[3.2.1]- 
oct-3-y l)-3,4-dihydro-2H-1 ,4-benzoxazine-8-carboxamide. Melting point: 1 83-1 85 * C. 



EXAMPLE 13 



A solution of 4.5 g of 6-chloro-4-methyI-3,4-dihydro-2H-1 ,4-benzoxazine-8-carboxylic acid and 4.0 g of 
triethylamine in 60 ml of ethyl acetate was cooled to 5°C or below, and 2.7 g of pivaloyl chloride was 

30 added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 2.5 g of 2-aminomethyM-ethylpyrrolidine, and the resulting mixture was stirred at room temperature 
for 2 hours. To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl 
acetate, and the resulting organic layer was separated, washed with water, and dried with magnesium 
sulfate. The solvent was distilled off under reduced pressure, and the residue was treated witb-ethanolje 

35 hydrochloric acid to convert the residue into a hydrochloride form. This hydrochloride was recrystallized 
from ethanol, thereby obtaining 6-chloro-4-methyl-N-[(1 -ethyl-2-pyrrolidinyl)methyi]-3,4-dihydro-2H-1 ,4- 
benzoxazine-8-carboxamide hydrochloride. Melting point: 197* C (decomposed). 



EXAMPLE 14 



A solution of 4.5 g of 6-chloro-4-methyl-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 4.0 g of 
triethylamine in 60 ml of ethyl acetate was cooled to 5*C or below, and 2.7 g of pivaloyl chloride was 

45 added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 3.1 g of 2-aminomethyM-butylpyrrolidine, and the resulting mixture was stirred at room temperature 
for 2 hours. To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl 
acetate, and the resulting organic layer was separated, washed with water, and dried with magnesium 
sulfate. The solvent was distilled off under reduced pressure, and the residue was treated with ethanolic 

so hydrochloric acid to convert the residue Into a hydrochloride form. This hydrochloride was recrystallized 
from ethanol, thereby obtaining 6-chloro-4-methyl-N-[(1-butyl-2-pyrrolidinyl)-methyl]-3,4-dihydro-2H-1,4- 
benzoxazine-8-carboxamide hydrochloride. Melting point: 158-159* C. 



55 EXAMPLE 15 



A solution of 2.0 g of 4-benzyl-6-chloro-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 1.46 g of 
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N-methylmorpholine in 100 ml of tetrahydrofuran was cooled to 5* C or below, and 0.99 g of isobutyl 
chlorocarbonate was added thereto with stirring. Stirring wag then continued for 30 minutes. To the liquid 
reaction mixture was added 1.07 g of 3-aminoquinuclidlne, and the resulting mixture was stirred at room 
temperature for 2 hours. To this mixture were then added an aqueous solution of sodium hydrogen 
carbonate and ethyl acetate, and the resulting organic layer was separated, washed with water, and dried 
with magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was treated 
with an ethanoi solution of fumaric acid to convert the residue into a fumarate form. This fumarate was 
.recrystailized from ethanoi, thereby obtaining 4-benzyl-6-chloro-N-(3-quinuclidinyl)-3.4-dihydro-2H-1.4-ben- 
zoxazine-8-carboxamide fumarate. Melting point: 237-239 *C. 



EXAMPLE 16 



A solution of 2.0 g of 4-benzoyi-6-chloro-3.4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 1.27 g 
of triethylamine in 60 ml of ethyl acetate was cooled to 5* C or below, and 0.86 g of pivaloyl chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 0.79 g of 3-aminoquinuclidine, and the resulting mixture was stirred at room temperature for 2 hours. 
To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl acetate, and 
the resulting organic layer was separated, washed with water, and dried with magnesium sulfate. The 
solvent was distilled off under reduced pressure, and the residue was treated with an ethanoi solution of 
tartaric acid to convert the residue into a tartrate form. This tartrate was recrystailized from isopropyl 
alcohol, thereby obtaining 4-benzoy!-6-chloro-N-(3-quInuciidinyl)-3,4-dihydro-2H-1,4-benzoxazine-8-carbox- 
amide tartrate. Melting point: 197*C (decomposed). 



EXAMPLE 17 



A solution of 1.4 g of 6-chloro-4-ethyl-3,4-dihydro-2H-1.4-benzoxazine-8-carboxylic acid and 1.17 g of 
triethylamine in 50 ml of ethyl acetate was cooled to 5*C or below, and 0.79 g of pivaloyl chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 0.73 g of 3-aminoquinuclidine, and the resulting mixture was stirred at room temperature for 2 hours. 
To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl acetate, and 
the resulting organic layer was separated, washed with water,, and dried with magnesium sulfate. The 
solvent was distilled off under reduced pressure, and the residue was treated with an ethanoi solution of 
fumaric acid to convert the residue into a fumarate form. This fumarate was recrystailized from ethanoi. 
thereby obtaining 6-chloro-4-ethyl-N-(3-quinuclidinyl)-3,4-dihydro-2H- 1 ,4-benzoxazine-8-carboxamide 
fumarate. Melting point: 209-21 1 - C. 



EXAMPLE 18 



A solution of 2.0 g of 6-chloro-4-butyl-3,4-dihydro-2H-1.4-benzoxa2ine-8-carboxylic acid and 1.50 g of 
triethylamine in 50 ml of ethyl acetate was cooled to 5* C or below, and 0.89 g of pivaloyl chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 0.93 g of 3-aminoquinuclidine, and the resulting mixture was stirred at room temperature for 2 hours. 
To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl acetate, and 
the resulting organic layer was separated, washed with water, and dried with magnesium sulfate. The 
solvent was distilled off under reduced pressure, and the residue was treated with an ethanoi solution of 
fumaric acid to convert the residue into fumarate form. This fumarate was recrystailized from ethanoi, 
thereby obtaining 6-chloro-4-butyl-N-{3-quinuclidinyl.)-3,4-dihydro-2H-1.4-benzoxazine-8-carboxamide 
fumarate. Melting point: 193-194*0. 



EXAMPLE 19 
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A solution of 2.0 g of 6-chloro-4-isobutyl-3,4-d)hydro-2H-l t 4-b9nzoxazine-8-carboxylic acid and 1.50 g 
of triethylamine in 50 mi of ethyl acetate was cooled to 5* C or below, and 0.89 g of pivaioyl chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 0.93 g of 3-aminoquinuclidine, and the resulting mixture was stirred at room temperature for 2 hours. 

5 To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl acetate, and 
the resulting organic layer was separated, washed with water, and dried with magnesium sulfate. The 
solvent was distilled off under reduced pressure, and the residue was treated with an ethanoi solution of 
fumaric acid to convert the residue into a fumarate form. This fumarate was recrystallized from ethanoi, 
thereby obtaining 6-chloro»4-isobutyl-N-(3-quinuclidinyl)-3,4-dihydro-2H-1 ,4-benzoxazine-8-carboxamide 

io fumarate. Melting point: 204-206* C. 



EXAMPLE 20 

15 

A solution of 2.0 g of 6-chloro-4-(4-fiuorobenzyl)-3,4-dihydro-2H-1 t 4-benzoxazine-8-carboxylic acid and 
1.25 g of triethylamine in 50 ml of ethyl acetate was cooled to 5" C or below, and 0.75 g of pivaioyl chloride 
was added thereto with 'stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture 
was added 0.78 g of 3-aminoquinuclidine. and the resulting mixture was stirred at room temperature for 2 

20— hours. To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl 
acetate, and the resulting organic layer was separated, washed with water, and dried with magnesium 
sulfate. The solvent was distilled off under reduced pressure, and the residue was treated with an ethanoi 
solution of fumaric acid to convert the residue into a fumarate form. This fumarate was recrystallized from 
ethanoi, thereby obtaining 6-chloro-4-(4-fluorobenzyl)-N-(3-quinuciidinyl)-3.4-dihydro-2H-1 ,4-benzoxaztne-8- 

25 carboxamide fumarate. Melting point: 191-192* C. 



EXAMPLE 21 

30 

A solution of 2.0 g of 6-chloro-4-(4-methoxybenzyl)-3,4-dihydro-2H-1 l 4-benzoxazine-8-carboxylic acid 
and 1.24 g of triethylamine in 50 ml of ethyl acetate was cooled to 5* C or below, and 0.74 g of pivaioyl 
chloride was added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction 
mixture was added 0.77 g of 3-aminoquinuciidine, and the resulting mixture was stirred at room temperature 

35 for 2 hours. To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl 
acetate, and the resulting organic layer was separated, washed with water, and dried with magnesium 
sulfate. The solvent was distilled off under reduced pressure, and the residue was treated with an ethanoi 
solution of fumaric acid to convert the residue into a fumarate form. This fumarate was recrystallized from 
ethanoi, thereby obtaining 6-chloro-4-{4-methoxybenzyl)-N-(3-quinuclidinyi)-3,4-dihydro-2H-1 ,4-benzoxazine- 

40 8-carboxamide fumarate. Meiting point: 159-161 * C. 



EXAMPLE 22 

45 

A solution of 1.0 g of 6-chloro-4-(2-phenylethyi)-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 
0.87 g of triethylamine in 40 ml of ethyl acetate was cooled to 5* C or below, and 0.40 g of pivaioyl chloride 
was added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture 
was added 0.42 g of 3-aminoquinuclidine, and the resulting mixture was stirred at room temperature for 2 

so hours. To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl 
acetate, and the resulting organic layer was separated, washed with water, and dried with magnesium 
sulfate. The solvent was distilled off under reduced pressure, and the residue was treated with an ethanoi 
solution of fumaric acid to convert the residue into a fumarate form. This fumarate was recrystallized from 
ethanoi, thereby obtaining 6-chloro-4-(2-phenytethyl)-N-(3-quinuclidinyl)-3,4-dihydro-2H-1 ,4-benzoxazine-8- 

55 carboxamide fumarate. Melting point: 185-186* C. 



EXAMPLE 23 
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A solution of 1.5 g of 6<hlorcH^{4<hIorob8nzyl)-3,4^ihydro-2H-1,4-b8nzoxazine-8-carboxylic acid and 
0.94 g of triethylamine in 40 m! of ethyl acetate was cooled to 5" C or below, and 0.56 g of pivaloyl chloride 
was added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture 
was added 0.59 g of 3-aminoquinuclidine, and the resulting mixture was stirred at room temperature for 2 
hours. To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl 
acetate, and the resulting organic layer was separated, washed with water, and dried with magnesium 
sulfate. The solvent was distilled off under reduced pressure, and the residue was treated with an ethanol 
solution of fumaric acid to convert the residue into a fumarate form. This fumarate was recrystallized from 
ethanol, thereby obtaining 6-chloro-{4-chlorobenzyl)-N-(3-quinuc(idinyl)-3 l 4-dihydro-2H-l,4- benzoxazine-8- 
carboxamide fumarate. Melting point: 223-225* C. 



EXAMPLE 24 



A solution of 2.0 g of 6-chloro-4-(2-chlorobenzyl)-3,4-dihydro^2H-1 ,4-benzoxazine-8-carboxylic acid and 
1.25 g of triethylamine in 50 ml of ethyl acetate was cooled to 5* C or below, and 0.74 g of pivaloyl chloride 
was added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture 
was added 0.78 g of 3-aminoquinuclidine. and the resulting mixture was stirred at room temperature for 2 
hours. To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl 
acetate, and the resulting organic layer was separated, washed with water, and dried with magnesium 
sulfate. The solvent was distilled off under reduced pressure, and the residue was treated with an ethanol 
solution of fumaric acid to convert the residue into a fumarate form. This fumarate was recrystallized from 
ethanol. thereby obtaining 6-chloro-4-(2-chlorobenzyl)-N-(3-quinuciidinyl)-3.4-dihydro-2H-1 ,4-benzoxazine-8- 
carboxamide fumarate. Melting point: 220-222* C. 



EXAMPLE 25 



A solution of 1.1 g of 6-fluoro-4-methyl-3,4-dihydro-2H-l,4-benzoxazine-8-carboxylic acid and 1.06 g of 
triethylamine in 40 ml of ethyl acetate was cooled to 5* C or below, and 0.63 g of pivaloyl chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 0.66 g of 3-aminoquinuclidine. and the resulting mixture was stirred at room temperature for 2 hours. 
To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl acetate, and 
the resulting organic layer was separated, washed with water, and dried with magnesium sulfate. The 
solvent was distilled off under reduced pressure, and the residue was treated with an ethanol solution of 
fumaric acid to convert the residue into a fumarate form. This fumarate was recrystallized from ethanol. 
thereby obtaining 6-fiuoro-4-methyl-N-(3-quinuclidinyl)-3,4-dihydro-2H-1,4-benzoxazine-8-carboxamide 
fumarate. Melting point: 201 * C (decomposed). 



EXAMPLE 26 



A solution of 1.1 g of 6-bromo-4-methyl-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 1.06 g of 
triethylamine in 40 ml of ethyl acetate was cooled to 5* C or below, and 0.63 g of pivaloyl chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 0.66 g of 3-aminoquinuclidine, and the resulting mixture was stirred at room temperature for 2 hours. 
To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl acetate, and 
the resulting organic layer was separated, washed with water, and dried with magnesium sulfate. The 
solvent was distilled off under reduced pressure, and the residue was treated with an ethanol solution of 
fumaric acid to convert the residue into a fumarate form. This fumarate was recrystallized from ethanol. 
thereby obtaining 6-bromo-4-methyl-N-(3-quinuclidinyl)-3,4-dihydro-2H-1.4-benzoxazine-8-carboxamide 
fumarate. Melting point: 198* C (decomposed). 
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EXAMPLE 27 



A solution of 1.1 g of 4.6<lim0thyl-3.4-dihydro-2H-1 ( 4-ben2Oxazine-8-carboxy|[c acid and 1.06 g of 
5 triethylamine in 40 ml of ethyl acetate was cooled to 5*C or below, and 0.63 g of pivaloyi chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 0.66 g of 3-aminoquinuclidine, and the resulting mixture was stirred at room temperature for 2 hours. 
To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl acetate, and 
the resulting organic layer was separated, washed with water, and dried with magnesium sulfate. The 
w solvent was distilled off under reduced pressure, and the residue was treated with an ethanoi solution of 
fumaric acid to convert the residue into a fumarate form. This fumarate was recrystallized from ethanoi, 
thereby obtaining 4,6-dimethyl-N-(3-quinuciidinyi)-3,4-dihydro-2H-l ,4-benzoxazine-8-carboxamide fumarate. 
Melting point 234* C (decomposed). 

75 

EXAMPLE 28 



A solution of 1 .5 g of 6-chloro-4-methyl-3.4-dihydro-2H-1 ,4-benzoxazine-8-carboxylic acid and 1 .34 g of 
20 triethylamine in 40 ml of ethyl acetate was cooled to 5*C or below^d 0.79 g of pivaloyi chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 0.86 g of 1-{2-aminoethyl)morpholine t and the resulting mixture was stirred at room temperature for 2 
hours. To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl 
acetate, and the resulting organic layer was separated, washed with water, and dried with magnesium 
25 sulfate. The solvent was distilled off under reduced pressure, and the residue was treated with an ethanol- 
hydrochloric acid to convert the residue into a hydrochloride form. This hydrochloride was recrystallized 
from ethanoi. thereby obtaining 6-chloro-4-methyl-N-(2-morpholinoethyl)-3 t 4-dihydro-2H-l ,4-benzoxazine-8- 
carboxamide hydrochloride. Melting point: 190-191 * C. 

30 

EXAMPLE 29 



A solution of 1.5 g of 6-chloro-4-methyl-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 1.34 g of 
35 triethylamine in 40 ml of ethyl acetate was cooled to 5" C or below, and 0.79 g of plvaioyl chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 0.85 g of 1-{2-aminoethyl)piperidine, and the resulting mixture was stirred at room temperature for 2 
hours. To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl 
acetate, and the resulting organic layer was separated, washed with water, and dried with magnesium 
40 sulfate. The solvent was distilled off under reduced pressure, and the residue was treated with an ethanol- 
hydrochloric acid to convert the residue into a hydrochloride form. This hydrochloride was recrystallized 
from ethanoi, thereby obtaining 6-chloro-4-methyl-N-(2-piperfdinoethyi)-3,4-dihydro-2H-l ,4-benzoxazine-8- 
carboxamide hydrochloride. Melting point: 1 37-1 39 "C. 

45 

EXAMPLE 30 



A solution of 1 .5 g of 6-chloro-4-methyl-3,4-dihydro-2H-1 ,4-benzoxazine-8-carboxylic acid and 1 .34 g of 
50 triethylamine in 40 ml of ethyl acetate was cooled to 5*C or below, and 0.79 g of pivaloyi chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 0.77 g of 1-(2-aminoethyl)pyrrolidine, and the resulting mixture was stirred at room temperature for 2 
hours. To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl 
acetate, and the resulting organic layer was separated, washed with water, and dried with magnesium 
55 sulfate. The solvent was distilled off under reduced pressure, thereby obtaining 6-chloro-4-methyl-N-[2-{l- 
pyrrolidinyl)ethyl]-3.4-dihydro-2H-l,4-benzoxazine-8-carboxamide. Melting point: 88-89 "C. 
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EXAMPLE 31 



A solution of 1.5 g of e^hloro^methyl-3>dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 1.34 g of 
triethylamine in 40 mi of ethyl acetate was cooled to 5* C or below, and 0.79 g of pivaloyl chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 0.91 g of 3-aminomethyl-1-behzylmorpholine. and the resulting mixture was stirred at room tempera- 
ture for 2 hours. To this mixture were then added an aqueous solution of sodium hydrogen carbonate and 
ethyl acetate, and the resulting organic layer was separated, washed with water, and dried with magnesium 
sulfate. The solvent was distilled off under reduced pressure, and the residue was treated with an 
ethanolhydrochloric acid to convert the residue into a hydrochloride form. This hydrochloride was recrystal- 
lized from ethanol. thereby obtaining 6-chloro-4-methyi-N«[1-benzyl-3-morpholinyi)methylI-3.4-dihydro-2H- 
1,4-benzoxazine-8-carboxamide hydrochloride. Melting point: 154-156 C. 



EXAMPLE 32 



To a solution of 3.0 g of 6-chloro-4-methyl-3,4-dihydro-2H-1,4-benzoxazine-8-carboxyiic acid in 50 ml of 
dichloroethane was added 1.7 g of thionyl chloride and stirred for 1 hour. The reaction mixture was 
concentrated to obtain 3.1 of crude 6-chioro-4-methyl-3,4-dihydro-2H-1 t 4-benzoxazine-8-carboxylic acid 

chloride. , A . 

Next, a solution of 1.4 g of 3-hydroxyquinuclidine in 30 ml of tetrahydrofuran was cooled to 0 C or 
below, and 5 ml of hexane solution of 15% n-butyllithium was added thereto with stirring. Stirring was then 
continued for 30 minutes. To this solution was then added 3.1 g of 6-chIoro-4-methyi-3.4-dihydro-2H-l.4- 
benzoxazine-8-carboxylic acid chloride as obtained above and stirred for 1 hour. To this mixture was then 
added an aqueous solution of sodium hydrogen carbonate and ethyl acetate, and the resulting organic layer 
was separated, washed with water, and dried with magnesium sulfate. The solvent was distilled off under 
reduced pressure, and the residue was treated with an ethanol solution of fumaric acid to convert the 
residue into a fumarate form. This fumarate was recrystallized from ethanol. thereby obtaining 6-chIoro-4- 
ethyl-N-(3-quinuclidinyl)-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylate fumarate. Melting point: 167-168 C. 



EXAMPLE 33 



A solution of 2.0 g of 4-acetyl-3.4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 2.5 g of 
triethylamine in 50 ml of ethyl acetate was cooled to 5' C or below, and 1.2 g of pivaloyl chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 1.26 g of 3-aminoquinuclidine, and the resulting mixture was stirred at room temperature for 2 hours. 
To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl acetate, and 
the resulting organic layer was separated, washed with water, and dried with magnesium sulfate. The 
solvent was distilled off under reduced pressure, and the residue was treated with an ethanol solution of 
fumaric acid to convert the residue into a fumarate form. This fumarate was recrystallized from ethanol, 
thereby obtaining 4-acetyl-N-(3-quinuclidinyl)-3,4-dihydro-2H-1 ( 4-benzoxazine-8-carboxamide fumarate. 
Melting point: 196-197* C. 



EXAMPLE 34 



A solution of 5.0 g of 4-acetyl-6-nitro 3>dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 5.6 g of 
triethylamine in 80 ml of ethyl acetate was cooled to 5* C or below, and 2.5 g of pivaloyl chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 2.65 g of 3-amino quinuciidlne, and the resulting mixture was stirred at room temperature for 2 
hours. To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl 
acetate, and the resulting organic layer was separated, washed with water, and dried with magnesium 
sulfate. The solvent was distilled off under reduced pressure, and the residue was recrystallized from 
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isopropyl ether, thereby obtaining 4-acetyI-6-nitro-N-(3-quinuclidinyi)-3.4-dihydro-2H-1 ,4-benzoxazine-8-car- 
boxamide. Melting point 280* C (decomposed). 

EXAMPLE 35 



A solution of 2.0 g of 4-methyl-3,4-dihydro-2H-1 ( 4-benzoxazine-8-carboxyIic acid and 2.0 g of 
triethylamine in 50 mi of ethyl acetate was cooled to 5* C or below, and 1.46 g of pivaloyl chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 1.53 g of 3-aminoquinuclidine, and the resulting mixture was stirred at room temperature for 2 hours. 
To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl acetate, and 
the resulting organic layer was separated, washed with water, and dried with magnesium sulfate. The 
solvent was distilled off under reduced pressure, and the residue was treated with an ethanol solution of 
fumaric acid to convert the residue into a fumarate form. This fumarato was recrystailized from ethanol, 
thereby obtaining 4-methyl-N-(3-quinuclidinyl)-3,4-dihydro-2H-l,4-ben20xa2ine-8-carboxamide fumarate. 
Melting point: 178-180* C. 



EXAMPLE 36 



A solution of 4.0 g of 4-methyl-6-nitro-3,4-dihydro-2H-1 l 4-benzoxazine-8-carboxyiic acid and 5.1 g of 
triethylamine in 50 ml of ethyl acetate was cooled to 5* C or below, and 2.3 g of pivaloyl chloride was 
added thereto with stirring. Stirring was then continued for 30 minutes. To the liquid reaction mixture was 
added 2.4 g of 3-aminoquinuclidine, and the resulting mixture was stirred at room temperature for 2 hours. 
To this mixture were then added an aqueous solution of sodium hydrogen carbonate and ethyl acetate, and 
the resulting organic layer was separated, washed with water, and dried with magnesium sulfate. The 
solvent was distilled off under reduced pressure, and the residue was recrystailized from isopropyl ether, 
thereby obtaining 4-methyl-6-nitro-N-(3-quinuclidinyl)-3,4-dihydro-2H-1 ,4-benzoxazine-8-carboxamide. Melt- 
ing point: 224-226* C. 



EXAMPLE 37 



To a solution of 1.8 g of 4-methyl-6-nitro-N-(3-quinuclidinyl)-3.4-dihydro-2H-1,4-benzoxazine-8-carbox- 
amide in 50 ml of methanol was added 1.0 g of Raney nickel to conduct reduction reaction under 
atmospheric pressure with charging hydrogen gas. The catalyst was filtered out and the solvent was 
distilled off under reduced pressure to thereby obtaining 6-amino-4-methyl-N-(3-quinuclidinyl)-3,4-dihydro- 
2H-1 ,4-benzoxazine-8-carboxamide. 

NMR spectra (CDCt 3 ; ppm): 5 = 2.88 (s, 3H), 3.32 (t 2H), 4.32 (t, 2H). 6.13 (d, 1H), 6.82 (d, 1H). 7.9-8.2 (br, 
1H). 



EXAMPLE 38 



A solution of 2.0 g of '6-chloro-4-methyl-3.4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 1.1 g of 
N-methylmorpholine in 10 ml of dimethylformamide and 20 ml of tetrahydrofuran was cooled to -15 to 
-20* C, and 1.2 g of a isobutyl chloroformate was added thereto with stirring. Stirring was then continued for 
25 minutes. To the liquid reaction mixture was added 2.0 g of (R)-( + )-2-aminomethyl-1-nonylpyrrolidine, 
and the resulting mixture was stirred at room temperature for 2 hours. The resulting mixture was 
concentrated under reduced pressure to obtain a residue. To the residue were then added an aqueous 
solution of sodium hydrogen carbonate and ethyl acetate, and the resulting organic layer was separated, 
washed with water, and dried with magnesium sulfate. The solvent was distilled off under reduced pressure, 
and the residue was separated and purified by means of a silica gei column chromatography, thereby 
obtaining (RH + )-6-chIoro-4-methyl-N-[(1 -nonyl-2-pyrroiidinyl)methyl]-3,4-dlhydro-2H-l ,4-benzoxazine-8-car- 
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boxamide as oil. [a] 0 = +58.3* (c = 1 , methanol). 



EXAMPLE 39 

5 

A solution of 2.28 g of 6-chloro-4-methyl-3,4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 3 mi of 
triethylamine in 10 ml of dimethylformamide and 50 ml of tetrahydrofuran was cooled to -15 to -20* C. and 
1,45 ml of isobutylformamide was added thereto with stirring. Stirring was then continued for 20 minutes. To 

io the liquid reaction mixture was added 1.7 g of (R)-( + )-2-aminomethyl-1-butylpyrrolidine. and the resulting 
mixture was stirred at room temperature for 4 hours. The reaction mixture was concentrated under reduced 
pressure to obtain a residue. To the residue were then added an aqueous solution of sodium hydrogen 
carbonate and ethyl acetate, and the resulting organic layer was separated, washed with water, and dried 
with magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was 

is separated and purified by means of silica gel column chromatography, thereby obtaining (R)-{ + )-N-((l- 
butyl-2*pyrrolidinyl)methyi3-6-chloro-4-methyi-3.4-dihydro-2H-1,4-benzoxazine-8-carboxamide as oil. [o] D = 

+ 62.7* (c = 1, methanol), 
on EXAMPLE 40 



A solution of 6.0 g of 4-methyl-6-nitro-3,4-dihydro-2H-1.4-ben20xazine-8-carboxylic acid and 5 g of^N- 
methylmorpholine in 30 ml of dimethylformamide and 20 mi of tetrahydrofuran was cooled to -15 to -20 C, 
and 3.4 g of isobutyl chloroformate was added thereto with stirring. Stirring was then continued for 25 
minutes. To the liquid reaction mixture was added 3.9 g of 2-amino-methyM-butylpyrrolidine, and the 
resulting mixture was stirred at room temperature for 4 hours. The reaction mixture was concentrated under 
reduced pressure to obtain a residue. To the residue were then added an aqueous solution of potassium 
carbonate and ethyl acetate, and the resulting organic layer was separated, washed with water, and dried 
with magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was 
recrystallized from isopropyl ether, thereby obtaining N-[(1-butyl-2-pyrrolidinyl)methyl]-4-methyl-6-nitro-3.4- 
dihydro-2H-1,4-benzoxazine-8-carboxamide. Melting point: 88-89 *C. 



EXAMPLE 41 



A solution of 3 g of 4-methyl-3,4-dihydro-2H-1,4-benzoxazine-8<arboxylic acid and 2.4 g of^N- 
methylmorpholine in 7 ml'of dimethylformamide and 15 ml of tetrahydrofuran was cooled to -15 to -20 C, 

40 and 2.1 g of isobutylchlroformate was added thereto with stirring. Stirring was then continued for 20 
minutes. To the liquid reaction mixture was added 2.4 g of 2-amino-methy!-1 -butyl pyrrolidine, and the 
resulting mixture was stirred at room temperature for 4 hours. The reaction mixture was concentrated under 
reduced pressure to obtain a residue. To the residue were then added an aqueous solution of potassium 
carbonate and ethyl acetate, and the resulting organic layer was separated, washed with water, and dried 

46 with magnesium sulfate. The solvent was distilled off under reduced pressure, thereby obtaining N-[(Vbutyl- 
2-pyrrolidinyl)methyl]-4-methyl-3,4-dihydro-2H-l.4-benzoxazine-8-carboxamide. 

NMR spectra (CDCU; ppm): 5 = 0.9 (t. 3H). 2.9 (s. 3H). 3.3 (t, 2H), 4.38 (t. 2H), 6.6-7.6 (m. 3H), 7.9-8.3 (br. 
1H). 

so 

EXAMPLE 42 



A solution of 2 g of 4-methyl-6-sulfamoyl-3.4<iihydro-2H-l 1 4-benzoxazine-8-carboxylic acid and 1.1 g of 
55 N-methylmorpholine in 30 ml of dimethylformamide and 10 ml of tetrahydrofuran was cooled to -15 to 
-20* C, and 1 g of isobutyl chloroformate was added thereto with stirring. Stirring was then continued for 20 
minutes. To the liquid reaction mixture was added 1.15 g of 2-amino-methyi-1-butylpyrrolidine. and the 
resulting mixture was stirred at room temperature for 4 hours. The reaction mixture was concentrated under 
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reduced pressure to obtain a residue. To the residue were then added an aqueous solution of potassium 
carbonate and .ethyl acetate, and the resulting organic layer was separated, washed with water, and dried 
with magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was 
recrystallized from isopropyl ether, thereby obtaining N-[(1-butyl-2-pyrrolidinyl)methyl]- 4-methyl-6- 
s sulfamoyl-3,4-dihydro-2H-1 ,4-benzoxazine-8-carboxamide. Melting point: 1 44-1 45 * C. 



EXAMPLE 43 

10 

A solution of 0.8 g of 4-methyl-6-methylthio-3,4-dihydro-2H-1,4-benzoxa2ine-8-carboxylic acid and 0.5 g 
of N-methylmorphoiine in 5 ml of dimethylformamide and 5 ml of tetrahydrofuran was cooled to -15 to 
-20* C, and 0.45 g of isobutyl chloroformate was added thereto with stirring. Stirring was then continued for 
20 minutes. To the liquid reaction mixture was added 0.52 g of 2-amino-methyM-buty (pyrrolidine, and the 
is resulting mixture was stirred at room temperature for 4 hours. To this mixture were then added an aqueous 
solution of potassium carbonate and ethyl acetate, and the resulting organic layer was separated, washed 
with water, and dried with magnesium sulfate. The solvent was distilled off under reduced pressure, thereby 
obtaining N-[(1-butyl-2-pyrrolidinyl)methyl]-4-m^ 
amide. 

20 NMR spectra (CDCI 3 ; ppm): 5 = 0.9 (t, 3H), 2.46 (s. 3H), 2.9 (s, 3H), 3.3 (t, 2H), 4.36 (t. 2H), 6.67 (d, 1H), 
7.42 (d, 1H), 7.9-8.3 (br, 1H). 



EXAMPLE 44 

25 

To a solution of 2 g of N-[(1-butyl-2-pyrroIidInyl)methyl]-4-methyl-6-nitro-3,4-dihydro-2H-l,4- 
benzoxazine-8-carboxamide in 150 ml of methanol was added 0.7 g of palladium-on-carbon to conduct 
reduction reaction under atmospheric pressure with charging hydrogen gas. The catalyst was filtered out, 
oo and the solvent was distilled off under reduced pressure. The residue was treated with an ethanol solution 
of fumaric acid to convert the residue into fumarate form. This fumarate was recrystallized from ethanol, 
thereby obtaining 6-amino-N-[{1-butyl-2-pyrrolidinyl)methyll-4-methyl-3,4-dlhydro-2H-1 ,4-benzoxazine-8-car- 
boxamide 2 fumarate. Melting point: 160-161 * C (decomposed). 

35 

EXAMPLE 45 



To a solution of 0.3 g of 6-chloro-2.2-diphenyl-4-methyl-2,3-dihydro-1,4-benzoxazine-8-carboxylic acid 
40 in 10 ml of ethyl acetate was added 0.16 g of triethylamine. To the mixture was added dropwise 0.098 g of 
pivaloyl chloride with ice-cooling to -10 to -5*C, and stirred for 15 minutes at the temperature. To the 
reaction mixture was added 0.103 g of 3-aminoquinuclidine at -10 to -5*C, and the resulting mixture was 
stirred at room temperature for 1 hour. The reaction mixture was then washed with water, dried with 
anhydrous magnesium sulfate, and concentrated. To the residue was added ethanollc hydrochloric acid, 
45 and the precipitated crystals were collected by filtration and recrystallized from ethanol, thereby obtaining 6- 
chloro-2,2-diphenyl-4-methyl-N-(3-quinuclidinyl)-2 ( 3-dlhydro-1 l 4-benzoxazine-8-carboxamide hydrochloride 
as colorless crystals. Melting point: 192-194* C. 



so EXAMPLE 46 



A solution of 2 g of 6-chloro-4-methyl-3.4-dihydro-2H-1,4-benzoxazine-8-carboxylic acid and 1.3 g of^N- 
methylmorpholine in 10 ml of dimethylformamide and 20 ml of tetrahydrofuran was cooled to -15 to -20* C. 
55 and 1.2 g of isobutyl chloroformate was added thereto with stirring. Stirring was then continued for 20 
minutes. To the liquid reaction mixture was added 1.4 g of (s)-(-)-2-aminomethyi-1-butylpyrrolldine, and the 
resulting mixture was stirred at room temperature for 4 hours. The reaction mixture was concentrated under 
reduced pressure to obtain residue. To the residue were then added an aqueous solution of potassium 
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carbonate and ethyl acetate, and the resulting organic layer was separated, washed with water, and dried 
with magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was 
separated and purified by means of silica gel column chromatography, thereby containing (s)-(-)-N[(l -butyl- 
2-pyrrolidinyl)methyl]-6-chloro-4-methyl-3,4-dihydro-2H-1.4-ben20xa2ine-8-carboxamide as oil. [«]o = - 
s 63.7 * C (c = 1 , methanol). 



EXAMPLE 47 

10 

A solution of 250 mg of 4-methyl-6-methylsulfonyl-3.4.dihydro-2H-1,4-benzoxazine-8-carboxylic acid 
and 186 mg of N-methyimorpholine in 4 ml of dlmethylformamide and 4 ml of tetrahydrofuran was cooled to 
-15 to -20 *C, and 126 mg of isobutyl chloroformate was added thereto with stirring. Stirring was then 
continued for 20 minutes. To the liquid reaction mixture was added 144 mg of 2-aminomethyl-i- 

/s butylpyrrolidine. and the resulting mixture was stirred at room temperature for 4 hours. To this mixture were 
then added an aqueous solution of potassium carbonate and ethyl acetate, and the resulting organic layer 
was separated, washed with water, and dried with magnesium sulfate. The solvent was distilled off under 
reduced pressure, and the residue was recrystalllzed from ethanol, thereby obtaining N-[(1 -butyl-2- 
pyrrolIdinyl)methyl]-4-methyl-6-memy^ Melting 

20 point 110-112* C. 



EXAMPLE 48 



To a solution of 1.8 g of 6-chloro-4-methyl-2 ) 3-dihydro-1 t 4-benzothiazine-8-carboxyiic acid in 30 ml of 
ethyl acetate was added 1.05 g of triethylamine, and then added 0.891 g of pivaloyi chloride dropwise with 
stirring at -10* C to -5*C followed by stirring the mixture at the same temperature for 30 minutes. To the 
resultant mixture was added a solution of 1.12 g of 3-aminoquinuclidine in 15 ml of ethyl acetate at -10 to 
30 -5* C and then stirred at room temperature for an hour. After the reaction solution was washed with water, 
dried over anhydrous sodium sulfate and concentrated, the crystalline residue thus obtained was recrystal- 
lized from ethyl acetate to give 6-chloro-4-methyl-N-(3-quinuclidinyl)-2,3-dihydro-1.4-benzothiazine-8-car- 
boxamide as yellow crystals. Melting point: 195 - 196* C. 

35 

EXAMPLE 49 



To a solution of 1.8 g of 6-chloro-4-methyl'2,3-dihydro-1,4-benzothiazine-8-carboxylic acid in 30 ml of 
40 ethyl acetate was added 1.05 g of triethylamine, and then added 0.891 g of pivaloyi chloride dropwise with 
stirring at -10* C to -5* C followed by stirring the mixture at the same temperature for 30 minutes. To the 
resultant mixture was added 1.39 g of 2-aminomethyl-1-butylpyrrolidine at -10* C to -5* C and then stirred 
at room temperature for an hour. After the reaction solution was washed with water, dried over anhydrous 
sodium sulfate and concentrated, the residue thus obtained was crystallized from diisopropyl ether. The 
45 crystals were collected by filtration and recrystallized from diisopropyl ether to give N[(1 -butyls-pyr- 
rol idinyl)methyl]-6-chioro-4-methyl-2,3-dlhydro-1,4-benzothiazine-8-carboxamide as colorless crystals. Melt- 
ing point: 108-109* C. 

According to methods similar to the above, the following compounds were produced. 
6-Chloro-2,3,4-trimethyi-N-(3-quinuclidinyl)-3,4-dihydro-2H-1,4-benzoxadine-8-carboxamide. 
so 6-chloro-2 l 4-dimethyl-N-(3-quinuclidinyl)-3,4-dihydro-2H-1.4-benzoxadine-8-carboxamide. 
6-Chloro-3.4<limethy1-N-@^ 

6-Chloro-2 f 2,3,3,4-pentamethyl-N-(3-quinucIidinyi)-3,4-dihydro-2H-1,4-benzoxadine-8-carboxamide. 
6-Chloro-3,3 ( 4-trimethyl-N-(3-quinuclidinyl)-3,4-dihydro-2H-1,4-benzoxadine-8-carboxamtde. 
6-Chloro-4-methyl-N-{3-quinuclidinyl)-4H-1,4-benzoxadine-8-carboxamide. 
5.5 6-Chloro-3,4-dimethyl-N-(3-quinuclidinyl)-4H-1,4-benzoxadine-8-carboxamide. 
6-Chloro-2,4-dimethyl-N-(3-quinuclidinylHH-1,4-benzoxadine-8-carboxamide. 
6-Chloro-N-(3-quinuclidinyl)-2H-1,4-benzoxadine-8-carboxamide. 

6-Chloro-4-methyl-2,3-dlphenyl-N-(3-quinuclidinyl)-3.4-dihydro-2H-l 1 4-benzoxadine-8-carboxamide. 
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6-Chioro-2,3,4-trimethyl-N-<3-quinuciidta^^ 

6-Chtoro-N-<3<|uinuclidiny^ 

6-Chlorc>-4-(N,N-diemylc^bamoyl^ 

e-ChlorcH^caKJiethylaminoethyl^N^S^uinuclidinyl^.^ihydr^H-l ,4-benzoxadine-8-carboxamide. 

5- Hydroxy^methyl-N-fS-quinuclidinyl)-^^ 

4-Methyl-6-methoxy-N-(3-quinuclidinyl)-3,4-dihydro-2H-1 ( 4-benzoxadine-8-carboxamide. 
3-Qulnuclidinyl e-chloro-^methyl-S.^ihydro^H-l.^enzoxadine-S-carboxylate. 
3-Quinuclidinyl 6-chloro-2 ( 3 r 4-trim8thyl-3,4<iihydro-2H-1 l 4-benzoxadin9-8-carboxy(ate. 

6- Chloro-2,3,4-trfmethyl-N-(8-methyl-8-a^^ ,4-benzoxadine-8- 
carboxamide. 

6-Chloro-4-methyl-N-(9-memyl-9-azabicyclo^ 

6-Chloro-2,3,4-trimethyi-N-(9-methyN^ 

carboxamide. 

6-Chioro-2,3>trimethyl-N-(1-benzyi-^ 

6-ChlorCh2.3.4-trimethyl-N-[2-(N,N-dte^^ 

6-Chloro-4-methyl-N-(2-amino-4-th^ 

6-Chloro-2,3.4-trimethyl-N-(2-amino^^ 

N-{(1-Butyl-2-pyn'olidinyl)me%IH-nrmmanesulfo^ 

carboxamide. 

The present invention has been fully explained in the description and examples given above, but 
variations and modifications thereof may be made without departing from the scope of the present 
invention. 

Claims 

1. A benzazine compound, a geometrical isomer of said benzazine compound, an optical isomer of said 
benzazine compound, and a pharmaceutical^ acceptable salt of said benzazine compound, said benzazine 
compound being represented by formula (I): 



R 5 

R* I 




CO - Y— R ' 

(wherein R\ R 2 , R 3 , and R* are the same or different and each represents hydrogen, an alkyl, phenyl, a 
substituted phenyl, a phenylalkyl, a substituted phenyiaikyl, a heteroaryl, a substituted heteroaryl, a 
heteroarylalkyi, or a substituted heteroarylalkyt, or one of R 1 and R 2 is bonded to one of R 3 and R* to form 
a single bond; R 5 represents hydrogen, an alkyl, an alkanoyl, an aroyl, a substituted aroyl, a heteroaroyl, a 
substituted heteroaroyl, a phenylalkyl, a substituted phenylalkyl, carbamoyl, a mono- or di*substituted 
carbamoyl, an aminoalkyl, or a mono- or di-substituted aminoalkyl, or R 5 may be bonded to one of R 1 and 
rz to form a single bond; R s , R r , and R 8 the same or different and each represents hydrogen, a halogen, 
an alkyl, an alkoxy, amino, an acylamino, a mono- or dialkyl-substituted amino, hydroxy! group, a protected 
hydroxyl group, nitro. a haloalkyl, cyano, -S(0) t R 18 (R 18 represents an alkyl, phenyl or a substituted phenyl 
and l is 0, 1 or 2) or 
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/ 

-S0 2 N 
\ 



20 



(R 19 and R 20 are the same or differenf and each represents hydrogen or an alkyl); X represents oxygen or 
sulfur; Y represents oxygen or N-R 10 (R 10 represents hydrogen or an alkyl); and R 9 represents the formula: 



10 



15 



20 



25 



30 



-<CB,). 




N > (0) 



(m is 0-or 1 and n is 0, 1, or 2), 

(0), 

R 1 * 



(p is 0. 1, or 2, q is 0 or 1, R" represents an alkyl, a phenylalkyl, a substituted phenylalkyl, a phenoxyalkyl. 
or a substituted phenoxyalkyl, and R 12 represents hydrogen or an alkoxy), 



1 

(0), - N-R 1 3 (CK«) t 



35 



40 



45 



50 



(s and t each is 0 or 1 and R 13 represents an alkyl, a phenylalkyl, or a substituted phenylalkyl), 

R 



\ p i a 



-<CH*) V 

R 



{R u and R 1S are the same or different and each represents hydrogen, an alkyl. a phenylalkyl, or a 
substituted phenylalkyl, or R u and R ,s are bonded to each other to be a group which forms a heterocyclic 
ring in cooperation with the adjacent nitrogen atom, and v is an integer of 1 to 8), or 



(ring A represents a condensed or uncondensed, nitrogen-containing heterocyclic ring group which may 
further contain oxygen, sulfur, or N-R 17 (R 17 represents hydrogen or an alkyl) in the ring thereof, R' 6 
represents hydrogen, an alkyl, an aikenyl, an alkynyl, a phenylalkyl, a substituted phenylalkyl, amino, a 
mono- or dialkyl-substituted amino, or an acylamino, and w is 1, 2, 3, or 4)). 
55 2. The compound of claim 1 , wherein Y represents NH. 

3. The compound of claim 1 , wherein said compound is selected from the group consisting of 6-chIoro-4- 
methyl-N-(3-quinuclidinyl)-3,4-d!hydro-2H-1,4-benzoxazine-8-carboxamide, (R)-6-chloro-4-methyl-N-(3- 
quinuclidinyl)-3,4-dihydro-2H-1,4-ben2oxazine-8-carboxamide, (S)-6-chloro-4-methyl-N-(3-quinuclidinyl)-3,4- 
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10 



dihydro-2H-1,4-benzoxazine-8-carboxamide, e-chloro-a^.A-trirnethyl-NKS-qulnucIidinyO-a^ihydro^H-l.^ 
benzoxazine-8-carboxamide, (R)-6-chloro-2,2,4-trimethyl-N-^ 
8-carboxamtde, (S)-6-chlorc^2,2,4-trimethyl-N-(3-quinucli^^ 

amide, 6-fluoro-4-methyl-N-(3-quinuclidinyl)-3,4-dlhydro-2H-1 ,4-benzoxazine-8-carboxamide, 6-ch!oro-N-{3- 
quinuciidinyl)-3,4-dihydro-2H-1,4-benzoxazine-8-carboxamid8, 4-acetyl-6-chlorchN-(3-quinuclidinyi)-3,4- 
dihydro-2H-l .4-benzoxazine-8-carboxamide. 6-chloro-4-methyl-N-(8-methyl-8-azobicyclo[3.2.1 ]oct-3-yl)-3,4- 
dihydro-2H-l ,4-benzoxazine-8-carboxamide and pharmaceutically acceptable salts thereof. 
4. A benzazine compound, a geometrical isomer of said benzazine compound, an optical isomer -of said 
benzazine compound, and a pharmaceutically acceptable salt of said benzazine compound, said benzazine 
compound being represented by formula (II): 



15 



20 




CQOH 



( n ) 



wherein each symbol has the same meaning as that defined in Claim 1 , or a reactive derivative thereof. 
5. A pharmaceutical composition comprising the compound of Claim 1 and a pharmaceutically acceptable 
carrier, excipient or diluent. * 



25 



30 



Claims for the following contracting state: ES 

A process for the preparation of a pharmaceutical composition which comprises mixing with a pharmaceuti- 
cally acceptable carrier, excipient or diluent a benzazine compound, a geometrical isomer of said benzazine 
compound, an optical isomer of said benzazine compound, and a pharmaceutically acceptable salt of said 
benzazine compound, said benzazine compound being represented by formula (I): 



35 



40 




(I) 



CO - If 



50 



(wherein R\ R 2 , R 3 , and R* are the same or different and each represents hydrogen, an alkyl. phenyl, a 
substituted phenyl, a phenylalkyl, a substituted phenylalkyl, a heteroaryl, a substituted heteroaryl, a 
heteroarylalkyl, or a substituted heteroaryialkyl, or one of R 1 and R 2 is bonded to one of R 3 and R* to form 
a single bond: R 5 represents hydrogen, an alkyl, an alkanoyl. an aroyl, a substituted aroyl, a heteroaroyl, a 
substituted heteroaroyl, a phenylalkyl, a substituted phenylalkyl, carbamoyl, a mono- or di-substitutad 
carbamoyl, an aminoaikyl, or a mono- or di-substituted aminoalkyl, or R 5 may be bonded to one of R : and 
R 2 to form a single bond; R 6 , R 7 , and R 8 are the same or different and each represents hydrogen, a 
.halogen, an alkyl, an alkoxy, amino, an acyiamino, a mono- or dlalkyl-substituted amino, hydroxyl group, a 
protected hydroxyl group, nitro, a haloalkyl, cyano, -S(0) t R 18 (R' 8 represents an alkyl, phenyl or a 
substituted phenyl and 1 is 0, l.or 2) or 
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-S0 2 N 



(R 19 and R 20 are the same or different and each represents hydrogen or an alkyl); X represents oxygen or 
sulfur; Y represents oxygen or N-R'° (R'° represents hydrogerf or an alkyl); and R 9 represents the formula: 



(CH,) 



(0). 



(m is 0 or 1 and n is 0, 1, or 2), 

(0), 

R ' * 

(p is 0, 1, or 2, q is 0 or 1. R" represents an alkyl. a phenylalkyl, a substituted phenylalkyl, a phenoxyalkyl, 
or a substituted phenoxyalkyl, and R' J represents hydrogen or an alkoxy). 



1 

30 ( (0) , - N-R" (CH t ) t 

(s and t each is 0 or 1 and R' 3 represents an alkyl. a phenylalkyl. or a substituted phenylalkyl). 

R ' 4 



N < 



(CH Z ) 

R 



(R 14 - and R 15 are the same or different and each represents hydrogen, an alkyl. a phenylalkyl, or a 
substituted phenylalkyl, or R u and R 1S are bonded to each other to be a group which forms a heterocyclic 
ring In cooperation with the adjacent nitrogen atom, and v is an integer of 1 to 8). or 



(CH 2 ) 



(ring A represents a condensed or uncondensed, nitrogen-containing heterocyclic ring group which may 
further contain oxygen, sulfur, or N-R 17 (R 17 represents hydrogen or an aikyl) in the ring thereof. R* 5 
represents hydrogen, an alkyl, an alkenyl. an alkynyl, a phenylalkyl, a substituted phenylalkyl. amino, a 
mono- or dialkyl-substttuted amino, or an acylamino, and w is t. 2. 3, or 4)). 
55 2. A process as claimed in claim 1 , wherein Y represents NH. 

3. A process as claimed in claim 1, wherein said compound is selected from the group consisting of 6- 
chloro-4-methyl-N-(3-quinuclidinyl)-3.4-dihydro-2H-1,4-benzoxa2ine-8-carboxamide. (R)-6-chtoro-4-methyl-N- 
(3-quinuclldinyl)-3,4-dihydro-2H-1 t 4-benzoxazine-8-carboxamide, (S)-6-chloro-4-methyl-N-(3-quinuclidinyl)- 
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S^dihydro^HM.^enzoxazine-S^arboxamide. 6-chloro-2,2,4-trimethyl-N-(3-quinuclidinyl)-3,4-dihydro-2H- 
1 ,4-benzoxazine-8-carboxamide, (R)-6-chloro-2,2 t 4-trimethyl-N-(3-quinuclidinyl)-3,4-dihydro-2H-1 ,4-benzoxaz 
ine-8-carboxamide, (S)-6^hloro-2,2,4-trimethyl-N-<3<iW 

amide, 6-fluoro-4-methyi-N-(3-quinuclidinyl}-3,4-dihydro-2H-1 ,4-benzoxazine-S-carboxamide, 6-chloro-N-(3- 
s quinuclidinylhS^ihydr^H-l^benzoxazine-S-carboxamide, 4-acetyl-6-chloro-N-(3-quinucIidinyl)-3,4- 
dihydro-2H-1,4-benzoxazin©-8-carboxamide, SKJhloro^methyl-N^S-methyl-S-azoblcycloP^.lloct-S-yO-S,^ 
dihydro-2H-l,4-benzoxazine*8-carboxamide and pharmaceutical^ acceptable salts thereof. 
4. A process for the preparation of a benzazlne compound, a geometrical isomer of said benzazine 
compound, an optical isomer of said benzazine compound, and a pharmaceutical^ acceptable salt of said 
w benzazine compound, said benzazine compound being represented by formula (It): 



15 



20 



25 



R 1 
8 f 



COOK 



J- 




( n ) 



wherein each symbol has the same meaning as that defined In Claim 1, or a reactive derivative thereof 
wherein said compound is produced using the reaction route set forth on page 14. 
5. A process for the preparation of a benzazine compound as defined in claim 1 , which process comprises 
reacting a compound represented by formula (II): 



so 



COOH 



R 5 



( n ) 



35 



to provide the said benzazine compound. 



45 



so 



ss 
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